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Introduction

Until recently most Americans have been largely unconcerned
about the ecological destiny of their nation. It was not before
the late 1960s that the environmental crisis catapulted ecology
to public prominence. By now, ecology has become a household

" word which for some people seems to carry ideological or even
religious connotations. This development, however, has created
a time lag between the ﬁublic prominence of the term ecology and
its status as a scientific concent. Particularly in the be-
havioral sciences one has barely started to délineate its meaning

_and to explore the potential usefulness of behavioral principles
for a description, explanation, and prediction of ecology-related
behaviors (e.g., Studer, 1970a, 1970b, 1971; Wohlwill & Carson,
1972).

The first root (oikos = house) of the compound term ecology
suggests a concern with the earth as the home_of all living
things. In many ways, then, the term ecology seems to represent
a resurrection of the concept of "environment" and it is this
pretheoretical status that leads to the accumulation of many
diverse meanings and usages. |t should suffice here to note

~that the discrepancy in meanings and the diversity of ''ecolo-
gical" variabies (see Cartwright, 1969) seems indeed largely
due to the 7fazt that the sciences dealing with ecology as a sub-
specialty are numerous and that these subspecialties have not
yet crystalized from both a conceptual and methodological view=

point. Thus, in human ecology we may find specialists in anthro--




pology, biology, geography, sociology, psychology, etc,

" Within psychology Lewin (1944) was one of the first to use
the term psychological ecology. He employed the term ecology
when referring to influences of nonpsychological facts (environ-
mental conditions, such as climate, landscape, food) upon psycho-
logical determinants and correlates (e.g., emotions, attitudes,
motivation) of behavior. This type of one-sided influence of
the environment upon organisms expressed by the term ecology is
probably the most common ccnnntation used within psychology.

Such a one-sided perspective of environmentally oriented re-
searchers has-many drawbacks and overlooks the mutual relation-
ships involved in the environment-man interchanges, particularly
those of the man-environment type. This emphasis upon the Ay-
namic interdependence of organism-environment interactions had
been stated already by J. Muir in 1892 (Mitchell & Stalling, 1970):
'"When we try to pick out anything by itself we find it hitched to
everything else in the universe.'' A similar view seems not

only to be the focus of one subcategory of current ecological
research dealing with the ''ecosystem’' (Borgatta, 1969), but also
intrinsic to an operant view of ecology-related behavior to be
described in a later section.

The term ecosystem then centers around the dynamic qualities
that characterize the ihterdependence and interacition of the en-
tire biosphere. The biosphere itself is seen as cbnsisting of
consumers and producers (Mitchell & Stalling, 1970). Most living
things at some pofnt in time in their existence are both consumer

and producer and this largely in a decompositing or recycling manner.




Man, though he acts as a h'ghly efficient producer and consumer,
has had a devasgating effect on the ecosystem, since he contri-
butes little to the process of decomposition. On the one hand,
the concentration of his natural waste cannot cycle fast encugh
through the ecosystem, thus leading to exploitation of his environ-
ment. On the other hand, the accumulation of his synthetic wastes
quite often even resists the recycling process or, worse, produces
negative by-products endangering the environment.

Attempts at controlling man-produced waste can proceed on
many levels. Thus far, it seems fair to argue that the focus has
 been on sociological or institutional intervention by intraoduction
of educationai and legislative action programs. The theme of the
present work, however, is to concentrate on an individual-based
level of analysis. First,'it is argued that Individuals indeed do
contribute a major share to environmental pollution in the form of
littering and other behaviors. Second, it is maintained that such
waste-producing behavior can be studied by the application of an
operant learning model, thereby emphasizing the dynamic interﬁlay
between organisms and environment. Finally, it is hoped that by
studying littering behavior, which lends itself to a more mani-
pulative and con;roiiable analysis, we might learn some things
about the dynamics, and "behavioral contingencies,! that poten-

tially monitor environmental poilution at the maﬁro-ecology level.



Littering Behavior: Why Use a Behavioral Approach?.

The most comnion class of activities associated with waste
production in individuals seems to be littering. In other words,
littering behavior contribuf:; to environmental pollution, since
it involves the production of material that, within the existing
ecosystem, is potentially not consumed or recycled. From a
psychological viewpoint, one may argue that littering behavior
represents an instrumental act, which is acquired, maintained,
and extinéuished in correlation with environmental contingencies
(positive and negative reinforcements, punishment).

. What are some of the Issues in defining littering behavior?
In a discussion of the term "'environmental pollution' Quigley (1970)
spoke of degrees_of pollution acts ranging over a continuum from
least to most objectionable. This continuum is supposed to re-
flect both a historical and an ontogenetical development of
poliution behaviors. Littering behavior in this context would
be iucated near one extreme, in general not being injurious but
merely violéting the amenities and aesthetic qualities of 1ife.

This approach at defining littering behavior suggests that
characterization of littering behavior implies the application of
an external value system which is dependent upon the situational
context and the person involved. An empty can of beer on
the dining table is not immediately objectionable, but along-
side the highway it is undesirable to many people. An adult

throwing a piece of paper in a river would usually be considered a



litterer, but a playing child potentially ascribing boat prop-
erties to the piece of paper would not necessarily be called a
litterer. Thus, the usual ''sociai" definit]on of littering {s
not intrinsic to the act but, at least to a certain degree, is
based on social norms and values. The fact that similar behaviors
are variably characterized as l{ttering or nonlittering behanor
(dependent upon the situation, location, social class, culture,
etc.) is an Important feature of the topic and, though little
desirable from an experimental view, needs to be reckoned with.

Heberlein (1971) approached the phenomenon of littering from
a similar angle. iIn stating three criteria for the delineation of
littering behavior, however, he hoped to reduce definitiongl vague-
ness: (a) the actor has to rid himself of matérial; (b) this mater-
ial has to be of no value to the actor and others; and (c) the
location of disposai has to be socially defined as being inappro-
priate. Note again the implication of rules, norms, standérds, and
the necessity to define the activity separately for each person,
situation, material, etc., involved. Note also the fman-cen-
trism'' associated with Heberlein's proposition, since the term
Yothers' does not seem to include all living organisms in the
ecosystem.

This type 6f "'social' definition of littering behavior,
dwelling on values, norms, rules, etc., has a serfous drawback,
in addition to being subjective and nonoperationai. Such a
definition follows the conventional R-R paradigm and Is, at best,

descriptive and, at worst, simply redundant. Concepts such as values,

vy



attitudes, are shorthand descriptions of behavioral events,

not explanation;k The attempt to change behavior via values,

is only to say that changes in behavior must occur and the ques-
tion still remains: How can these changes be brought about? Values,
attitudes, etc., are intgrvening constructs inferred from observa-
tions of behavior. Since values, . can be.operationally def ined
only in terms of behavior, it seems reasonable to choose behavior as
the unit of analysis for the problem at hand.

Consequently, it seems fair to conclude that a more direct
spproach to the analysis of littering behavior is more 1ikely pro-
vided by an experimental behavior-oriented approach. Such a view is
not only apt fo free the investigator from value-ridden issues of
definitions, but alsc to offer a powerful model for the description
and modification of the behavior class under consideration here.
Like Bijou (1970), who in another context asked the question, 'What
has psychology [in specific he meant the operant model] to offer
educat{gsﬁrf we might want to ask the question ''What has the operant
model to offer ecological or environmental psychology now?'" partic-
ularly where noliuting behavior is concerned. The urgency of this
question will become even more obvious after a review of the litera-
ture on the controllof littering behavior, which shows how in-

efficlent existing littering controls appear to be.



Literature Review

The scarce literature on littering behavior can be divided
into two research appfoaches. A first, more traditlional orv, is
almed at the isolation of subject-related and situational variables
associated with littering behavior. This type of research is
" widely descriptive in nature and based on noninterventive survey

approaches or the application of questionnaire-type measurement

instruments. A second, only very recent approach follows a pro-

cess-oriented research paradigm. The very few studies within

this framework are aimed at examining situations of littering”
_behavior with a focus on environmental conditions and contingencies

which monitor the probability of its occurrence. Since the latter

studies are of primary significance for the present work, they

will be described and discussed in greater detail.

Subject and Stimulus Variables

Survey data (Heberlein, 1971; Seed, 1968) seem to suggest
that there is no litter=-prone vs. not litter-prone person. Even
though everybody questioned held to the knowledge that littering
is bad and that a littering person is slobby, selfish, thought-

(Seed, 1968) .
less, etc., 50% of the sample population littered sometime dur-
~'ing a one-month period. It appears, however, that often the
. sHeberlein, 1971)
awareness of having littered is lacking} which suggests that lit-

tering behavior might become a habit being performed automatically

when cued by certain external stimuli. Furthermore, awareness

of negative effects of littering on other people seem to Be of



little importance or even overruled by the immediate positive
consequeﬁces for the litterer himself.

According to Campbell, Hendee, and Clark (1968) and Clark, Hen-
dee, and Campbell (1971) campers show differential rates of lttter-
ing when rat: is plotted against the dimension of time (first day vs.
last day of camping), in that there Is a large in?rease in rate with
the approach of the date of departure.

Survey research (Seed, 1968) further indicates an interaction
of age with littering behavior. The data seem to support an ‘in-
verted U-shaped function showing the highest frequency of littering
behavior for the age range betweén 21 and 35. This result stands
somewhat in contrast to data on envfronmental awareness. Allen
(§972) reported a survey study recording Hata about awareness
and participation in environmental awareness week in Humboldt
tounty (Eureka, California). His findings suggest that high school
and college students and old people (over 55 years of age) show
a higher degree of awareness when compa}ed to middlesaged persons.
Thus, if we assume that awareness would correlate with nonlittering
behavior, we would expect according to Allen's data that younger
and older persons are less litter-prone. Thus, Seed's and Allen's
data would confirm each other at the upper end of the age dimen-
sion (old people) but would be in contrast in the young adult
age bracket. The higher frequency rate in littering for younger
‘people might be explaine&, however, by a third confounding vari-
able, namely the higher frequency of possible littering situa-

tions. This latter variable (frequency of occurrence of situations



eliciting cues for littering behaviof) appears to show up also
in.data (Heberléin, 1971) suggesting that people involved in out-
door activities (boating, fishing, swimming, etc.) litter more
than people who rarely engage in such activities.

Besides the age variable, data (Heberlein, 1971; Seed, 1968)
seem to argue for a sex difference, in that men litter twice as
much as women. On the one hand, this sex-related difference
might be due to sex-related situational parameters {men encounter
more litter eliciting situations than women). On the other hand,
it seems reasonable to postulate sex-related differences in the
social learning history, since women are supposed to be cleaner,
thus encountering more situations in which cleaning behavior (non-
littering behavior) is reinforced. .

Heberlein (1971) reported that people will litter more often
when alone than when in groups, which might partially explain
findings by Seed (1968) showing that big-city dwellers litter
less often than residents of small towns.

Finnie (1972) designed a series of field experiments in an

-— attempt to discover interrelatienships between littering rate and
both phys!ca\ variables, such as number of trash receptacles,
environmental appearance, and orgahlsmic variables, such as race,
social class, age. He reported positive correlations between
number of receptacles and littering rate and between dirty environ-
ment and littering rate. In addition littering rate correlated

subject-related variables such as
positively withAblack people, blues coliar workers and adolescents.

Due to the correlational nature of the studies the above gelah;onshlns




are not to be mistaken as causal relationships. It is highly
plausible for insténce, that the dirty environment is the only
salient variable and that the concomitant organismic variables repre-
sent nothing more but a sampling artifact because of the location of
the dirty environment. That is to say that white, middle class young
people put in a dirty environment might show an equally high
littering réte.

Although research on the effect of public litter controls is
not convincing by standards of rigorous desigrs, there appears to
be meager evidence i}caﬁtaauﬁﬁ suggest that number of signs, written

messages, advertisements, trash receptacles, etc., have a signifi-

- cant effect on littering vs. nonlittering bekavior (Heberlein, 1971;

Keep America Beautiful, 1969, 1971)a Effectiveness of thesea environ-
mental'cues (Sns) appears not to be inherent-riqf their existence or
nonexistence but rather to be dependent on other coexisting variables
(e.g., possible reinforcing or punishing consequences; see Burgess,
Clark, and Hendee, 1971).

In summary, these data on variables pertaining tb subjects and
stimulus parameters seem to lead to the conclus’ ns that (a) any-
body wili engage in littering behavior sometime and (b) the fre-
quency of littering behavior is mainly dependent upon the number

-éf litter-prone situations a person encounters in his daily life.
If the number of situations eliciting littering is a salient in-
dependent variable, we can assume that for the most part littering
behavicor is indeed under external control, namely control by dis-

criminative stimuli (SDs = occurrence of waste-byproduct) and

10



control via consequences contingent upon'lltterlng behavior. It
appeafs that our prevalent soclallization process has been suc-
cessful in setting up the environmental contingencies in such a
way that they increase the probability of littering behavior. It
will be argued later in the paper that the contingencies pro-
grammed to lncrease‘nonlltterlng behavior and to decrease litter-
ing behavior have failed or are at least limited in their effect
because the spatial-temporal relationship between behavior and
consequences is too vague and too remote to be acted upon.

Thus, the—quest]on arises as to the environmental conditions and
contingencies that set the occasion for littering and nonlittering
behavior and affect the probability of its recurrence. In the
following sections, those studies will be reviewed which have been

conductedNin such 2 framework.

Process Research

" Some Operant Principles. Process-o;iented research to be
revfgwed here has been conducted within an operant fﬁamework. Since
this approach will also be advocated in this study as a useful re-
search model for ecologlcalvproblems, it seems reasonable to elabo-
rate briefly some of the major issues and objectives of an operant
view.

According to an operant model, the determinants-of human action
(including littering and nonlittering behavior) are found in learn-
ing princip[es and their operation within the soc:al context. Focused
on a dynamic organism-environment interaction, the acquisition,

maintenance, and modification of behavioral events are expressed



in a spatial-temporal relationship between behavior and environ-
mental consequences. This particular arrangement or programming

of the consequences (SRS = positive and negative reinforcers,

and punisiers) made contingent upon specific behaviors (Rs) will
lead to control of those behaviors. To indicate, however, that a
behavior does not occur at all possihle times, the notion of dis-
criminative stimuli (SDS) is introduced. These environmental stim-
uli allow for the explanation that a given behavior is appropriate
onl& in a given situation. Appropriate here means that only in the
presence of certain sPs will the behavioral event be followed by
the specified consequences.

Thus, the baradigm of the operant model, describing learning
as the interplay of the three variables, SP - R - SR s Allows for
a functional, explanatory analysis. The joint analysis of what
conditions (antecedents) go with what behavioral events (consequents)
r.akes it possible to set up immediate environmental contingencies
of reinforcement in order to produce immediate behavioral change.

Such an operant view of the acquisition, maintenance, and ex-
tinction of behavior is powerful, since it yields a set of prin-
ciples derived entirely from the experimental analysis of behavior,
which leaves no gap between the concepts and the methodology for
practical application of theée conceﬁts. The application is usually
subsumed under the concept of behavior modification.

Behavior modification can be geared toward acquisition of new
behaviors, maintenance 9f already existing behaviors tut under new

stimulus control, and/or reduction of behaviors. In the case of littering

-~




and nonlittéring behavior, we would argue that the behavioral act
as such does not need to be acquired (unless we work with infants),
but new contingencies have to be set up to control the target behaviors.

Given the above outlined objectives and implications of the
operant model, it may alsq be useful to consider the relationship
between such an operant view and the term ecosystem. |t was stated
that the term ecosystem focuses on the dynamic interplay between
organisms and thzir environments. Accordingly, it seems only too
obvious that the operant model is very well suited for research
within the ecosystem as well. Furthermore, the urgency of the
problems and the necessity for quick and effective intervention in-
deed seem to férce upon the researcher an analytic behavioral ap-
proaéh.

Operant Research on Litterirg Behavior. The first three

studies to be reviewdd concentrated on manipulating the consequen-
ces contingent on the behavioral event, that is on the s® variable.
Burgess, Clark, and Hendee (1971), Clark, Burgess, snd Hendee (1972),
and Marler (1971) manipulated éonsequences upon nonlittering in an
attempt to find explanations for the high failure rate of typical
anti~littering strategies using physical environmental cues(SDs)

for nonlittering behévior.

Burgess, Clark, and Henéee (1971) manipulated six different
environmental conditions (provision of extra trasﬁ cans, pro-
vision of litterbags, showing anti-litter filmstrips, provision
of litterbags plus Instructions, of litterbags plus 10 cents, and

of litterbags plus -free theater tickets) and measured their ef-

fect on the amount of litter In two movie theaters. The subjects
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were children attending Saturday childreé's matinees. The results
indicated that nonlittering increased on)y under conditions using
incentive procedures (litterbags plus 10 cents or plus theater
ticket). Only the arrangement of immediate, tangible reinforce-
ment contingencies increased the probability of nénlittering be-
havior (90% reduction of litter in.the theaters).

The effectiveness of reinforcement contingencies was repli-
cated in the studies by Clark, Burgess, and Hendee (1972), and Clgrk,
Hendee and -Burgess (l972), working with children in a campground
setting in hiking areas and car camping areas. The study showed that
children can be easily and effectively induced to pick up litter when
incentives are provided (again Immediate and tangible reinforcers).

In a similar vein, Marler (j97|) used leaflets which specified
either positive or negatfve consequences stated either in behavioral
objectives or neutral abstract facts about littering behavior. She
found that behavioral change (increase in nonlittering behavior)
was most effectively produced in adult persons via negative con-
tingenclies stated in the leaflets. The result§ have to be taken
with caution, however, since Marler was working in a campground
setting and apparently had difficulties controlling for sampling
biases.

Whereas the above studies manipulated environmental conse-
quences and their effect upon change in littering behavior, there
are two studies which were aimed at manipulating environmental
conditions or SDs in an attempt to delineate situational stimuli

which elicit nonlittering behavior or littering behavior, respectively.

~
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Cone, Parham, and Feirstein (1972) manipulated two environ-
mental SDs: environmental cleanliness and model behavior. The sub-
jects were preschool children ranging in age from 3 to 4 years.
After baseline assessment.oﬂ littering behavior, the environmental
SDs were arranged in such a way that the children watched a
model performing a task in a littering or nonlittering manner,
in a clean or dirty environment. The children then performed
the same task in a dirty or clean environment.

The data from this study indicated that the children's be-
havior was highly affected by the mcdel's behavior. A clean model
in contrast to a dirty model reduced littering behavior in
children when ;ompared to baseline data. 1In addition, the effect
of the model's behavioi was independent of the second SD manipulated,
namely physical environment. The latter exerted no reliable in-
fluence on littering.

In a second study again with preschool children as subjects
Cone (1972) manipulated three environmental s0s: physical environ-
ment, model's behavior, and verbal instruction (do with the trash
what one is supposed to do with it). In contrast to the first
study (Cone et al., 1972) the physical envlronment variable
appeared as the strongest SD in the second study. That is,
clean environment reduced li;tering behavior in all treatment
groups. This overall effect, however, caﬁ be enha%ced or dampened -
by the model's behavior and also by verbal instructions as shown
by a second posttest session. Consequently, the greatest be-

havior change is obtained when all environmental conditions (all SDs)
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are consistent and coherent; that is, clean model and clean environ-
ment, or' clean environment and verbal instruction reduce the lit-
tering behavior most drastically. A clean environment with a dirty
model is less effective, as are verbal instructions (to do with the
trash what one is supposed to) given in a dirty environment. This
discrepancy between the two more or less identical studies might

~ be due to the fact that in the first study only one measurement
device for littering was used in contrast to five different tests

in the second study. Supposedly, the second study should yield
more generalizable results as to littering and the environmental

conditions acting upon it. )
N,

11lustrative of the effectiveness of operant principles in
‘naturalistic settings is a series of studies conducted by Geller and
coworkers. Geller et al. (1971, 1972) chose beverage buying as their
target behavior. The effectiveness of a prompting procedure (handing
out clrcular) combined with reinforcement (social approval after

Wylie, & Farris
purchase) (Geller, . 1971) and different prompting procedures
Farrig, & Post 4

(Gelleg ', 1972) in increasing the probability of buying return-
able bottles were examined. The first study (1971) using an ABA design
indicated that buying behavior could indeed be influenced by the
treatment procedure, which combined manipulation of SD (confronting
people with the circular) with manipulation of SR (approving and con-
gratulating the people after having purchased returnable bottles).
Geller et al. (1972) tested seven different prompting techniques

(prompting via circular plus public charting of each customer's bottle

purchases - prompting and charting by three males - prompting and



charting by three females). Observations were recorded for a two
hour period each day. Two Latin Square Designs made systematic
variations of treatments over weekdays and over four different ob-
servation times per day possible. The findings confirm the efféct-
iveness of operant princibles on a community level for pollution
control. As to the diffefent prompting techniques theirs was no con-
‘ sistent differential effect. Prompting via circular alone was
sufficient to modify bottle-buying behavior. Besides the highly
probable contamination and generalization wffect between the treat-
ment conditions (same customer shopping more than once a week) the
lack of an increase or at least differential effect of treatments
might simply bé due to a ceiling effect (each customer only buys

a certain Z59°7 of bottles each week).

Conclusions and Perspectives for Operant Research on Littering

Behavior. The following statements seem to be warranted in light
of the existing body of data.

First, littering behavior can be affected or changed by en<

vironmental conditions and consequences; thus, littering behavior

is emitted only under certain conditioggﬁ?ollowed by certain con-
sequences. Censequently, littering behavior &s an ''operant,"
which is ac:quired_9 maintained, and extinguishéd déBendent upon the
environmental contingencies.' These énvironmental contingencies have
become so arranged in our culture that only positi&e and immediate
consequences of littering behavior are available to the litterer.
The littering event is instrumental in removing an aversive stimulus
(1itter product) and thus is immediately consequated by negative

reinforcement. Punishing consequences which might lead to the ex-

17



tinction of littering are at best delayed and at worst not experienced
as behavior-related any longer.

Second, nor.littering behavior may be acquired, and/or main-

tained, when it is followed by positively reinforcing events. Con-
sequently, nonlittering b;havior as well as littering behavior can
ke sHaped. The customary.solution to regulating and increasing the
probability of nonlittering behavior has failed for three reasons:
(a) the punitive consequences contingent upon littering behavior
are delayed and ;eldom experlienced at all due to difficulties in
monitoring littering behavior; (b) the positive consequences contin-
gent upon nonlittering behavior are also delayed and very often not
concrete, but }afher abstract in character; and (c) the positive con=
sequénces on littering behavior are immediate and tangible. . Thus
programs, either using punishments or reinforcements as consequences
in the attempt to establish nonlittering behavior, are seldom
The latter, however,

based upon genuine experience of the consequences, . Ais one
of the major prerequisites 1o the process of acquisition of a
desired behavior, or more specific,in the process of restructuring
a F}es-i]:'(-:’dchain of behaviors. Instead, both acquisition programs
depend upon SPs (maxims, rules, verbal instructions, model be-
havior, etc.) whi;h specify the reinforcement and/or punishment
contingencies. ' |

Skinner (1966) distinguished here between co%tingency-
shaped and rule-governed behavior. Rules are conéidered as
descriptions or injunctions of contingenclies in that they specify

occasions (SD), responses (R), and consequences (SR). Behaving

according. to rules thus Implies that the organism ''knows' about

18
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the contingencies.

The extent to which behavior is coﬁtingency-shaped or rule-
governed is often a matter of convenience. In the case of rule-
governed behavior, acquisition is supposed to take place in a
shorthand fashion replacing - : prolonged and direct contact with
the contingencies. Thus, behavior is controlled by SDs. In the
. case of contingency-programmed behavior, in contrast, SRs are
the main controlling variable. In addition, rules tend to bring
remote consequences into play whereas contingency-programmed be-
havior depends on immediate consequences. The latter clearly
creates a better start for a learning situation. Contingencies
are private and individual-specific, however, whereas rules once
'acquired can be transmitted and used by more than one individual

(e.g., traffic rules).

Thds, contingency-programmed behavior is characterized by im--
mediate availability whereas rule-governed behavior requires time,
since rules will have to be consulted and reasons examined before
behavior can be exhibited. The same considerafion might apply for
Cone's (1972) findings which indicated the greatest behavioral
change under the co:fition of consfstency and coherence among all
three environmental SDs. There is, however, also the possibility
that group averaged data may have obscured individual control of
specific conditions and that the cancellation effect of group
averaging could only be overcome by a common tendency in all three
S%; 'If we agree to consider a model's behavior as Incorporating
or representing a rule, we would expect that in the case of con-

sistency among the SDs the rule becomes more distinctive and



obvious, thus allowing for a quick and uﬁambiguous decision as to
the behavior to be exhibited.

When.we look at the acquisition of nonlittering behavior we
will very likely find either a rule-governedilearning program
or contingency processes using long-term reinforcing events. In
contrast, when we look at acquisition of littering behavior we
find a contingency program dependent upon immediate negative rein-
forcement. Considering this state of affairs, it is not surprising
that acquisition and maintenance of littering behavior is more

easily accomplished than nonlittering behavior.

.
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Statement of the Problem

It has been noted throughout the literature review that, al-
though littering behavior has received some attention as a source
of man-made waste, the majority of the work in the area can be
characterized as representing conventional R-R research. Little
emphasis has been placed upon an analytical, experimental ap-
proach geared toward immediate behavioral change via immediate .
environmental interventions.

If littering behavior can be conceptualized as behé&?ﬁfﬁﬁ%-
quired, maintained, and modified by the same principles as other
learned behavéors, it Is conceivable that an Individual can learn
con§tructive, socially acceptable, anti-litter beﬁavlors as.well.

B em a i Zed
4as emphasized . ..o

Throughout the literature analysl; it
discrepancy in degree of control over littering vs. nonlittering
behavior is due to the difference in programming or spatial-tem-
poral arrangement of the three sets of variables: SD - R - SR.
Littering behavior is contingency-shaped behavior, under the con-
trol of immediate negative reinforcement contingencies (gscape from
or avoidance of aversive stimuli).

The negative consequences of littering behavior are delayed
tc a point where they may ngt be seen as behavior-related. MNon-
littering behavior is rarely shaped by contingen%les but is

generally socialized via maxims, rules, etc., specifying punishing

consequences for littering or positive consequences for nonlittering,

such as beautification of America. Neither condition, however,
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represents a powerful learning situation.

Acco;dingly, it is argusd that the érevalent failure to develop
nonlittering behavior in people is due to an insufficient program-
ming of the environmenfal contingencies and the choice of inefficient
reinforcers.

To establish high and stable stimulus control over nonlittering
‘behavior, there are essentially three possibilities: (a) a positive
reinforcement contingency which provides for immediate, tangible (at
least a the outset) reinforcers upon nonlittering behavior; (b) a
punishment contingency, which delivers immediate aversive consequen-
ces for littering behavior; (c) a combination of these two contingen-
cies; namely a& positively reinforcing nonlittering while simultén—
eously punishing littering behavioy. ‘hich strategy is most effect-
ive must be decided by empiricai research.

Following the above discussioﬁ an attempt was made in the pre-
sent study to test two hypotheses: (a) modification of littering and,
or acquisition of nonlittering behavior is achieved when contingency
programs are used as the Learning procedure; and (b) less modifica-
tion of littering behavior results when verbal rules are used as
learning devices.

- The procedure depending on rule-governed behavior specifiéd a
verbal instruction emphasizing the necessity to discard waste
material in the socially desired manner. Social consequences likely
to rollow littering vs. nonlittering behavior were enumerated
(see page 29). The procedure using contingency programs as tne
learning device employed both positive reinforcers and punishers as

consequences. In order to ensure a rapid chang. in littering rate -
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both consequences were programmed " immediate and continuous
schedules at first. Delayed continuous séhedules (delayed consequen-
ces) followed in order to establish generalization and self-régulation.
Both environmental contingencies were geared toward increasing the
probability 6f nonlittering behavior: the punishment program via
decrease of littering behavior, fhe positive reinforcement program

via increase In nontittering behavior.

Delayed consequences were introduced in an attempt to program
cross~situational and temporal stimulus generalization (0O'Leary &
Drabman, 1971) of nonlittering behavior. Research in programming
and testing generalization are scarce. Among the few attempts (see
Kazdin & Bootzin, 1972 fo. a review) emphasis has been put on manipu-
lation of consequences. Fading out tokens.(Schéefer & Mart}n, 1969) ,
delaying reinforcement (Atthowe & Krasner, 1968), and/or delaying the
exchange of tokens for back-up reinforcers (0'Leary & Becker, 1967)
are some of the procedures that have been used.. Direct programming
of generalization seems to be highly important, since generalization

automgﬁic

is not & -~ consequence (Kazdin & Bootzin, 1972; ‘Baer, Wolf,

and Risley, 1968) particularly . with the present target pcpulation.



¥ethod

fubiecctc &nd Seiting

Eight four-year old children participated in the experiment.
They were pupils from a nursery-school operated as a laboratory
preschool by the Liision of Individual and Family Studies at The
Pennsylﬁania Ctate University. The preschool population, consist-
ing of 72 two to four-year old children, is separated into three
different educational programs based on different theoretical
orientations: (a) Piagetian, (b) operant, and (c) open classroom.
In order to ensure a minimum of uncontrolled extra-experimental
confounds, only children from the Piagetian and the open class-
room group were included in the subject population.

The initial random sample encompassed 20 four=-year olds. Ten
children had to be dropped for reasons such as irregular atten-
dance at school, extreme resistance to one or more experimenters,
motoric difficulties in handling scissors and/or exhibition of
nonlittering behavior. During the two months of testing two more
subjects had to be excluded because of prolonged illness. Thus,
the final sample consisted of eight children, all females.*

The experimental setting for this study consisted of two

research rooms located in close proximity to the facilities of the

*Cue to the composition of four-year olds in the pLeschool program
more female children were in the initiil sample (16 females and four
males). It might be of interest to the reader that the twelve drop-
outs contained all male subjects. Cne boy, althougzh being tested
only sporacdically bewause of frecuent abscnce, was neverthelesc
included in the testing. iie belonged to the PR~Group and exhibitec
quite ciscrepant results from the two girlc in that treatment con-
dition.
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nursery-school. The 13 x 15 foot rooms could be observed in-
conspicuously from a one-way observation booth. The research rooms
contained only furniture and equipment directly related to the research
described here. Observations during a pilot study which was run on

six subjects, made it desirable to soften the laboratory-1like atmos-
phere of the two rooms. The sterile and bare look of the rooms was

not conducive to a playlike, relaxed behavior. Thus the rooms were
given a somewhat 'messy' touch by hanging up wallposters and leaving
bits of paper carelessly on the floor.

Experimental Design

Strategy. A single-subject design and A-B-A-B reversibility method
(é;hman, 1960;.Sherman & Baer, 1965), was used. Two additional
testing sessions were scheduled, the first to test for cross=situa-
tional generalization, the seccnd to test for generalization over
time.

The criteria for number of sessions within each experimental
condition had to be compromised with the rigid laboratory require-
ment for stable rate. Findings from the pilot study (probability of
satlation and reduced coocperation over long perlods of time) and also
external time limitations made some accommodations unavojdable. Thus,
behavioral stability was often replaced by behavioral 'trend'. This
appears to be not only legit}mate bu£ élso desirable to naturalistic
research settings. Sidman (1960, p. 268) aréues trat the demonstra-
tion that a variable Is effective does not require‘the attainment of
a stringently defined stable state as long as the demonstrated change

Is large enough to override the baseline 'poise'. In the same vein,

Bijou,Pe“t’ er's,on('f?@)i“c‘c’a"}}tlfeonds &rég%%nr:cth?r‘s using an ABAB design not to



vait too long beforc reversing, since the behavior might come under
the control of new conditioned reinforcers and thus not reverse.
The total number of testing cessioncs varied from 1€ to 23,

Zach chi}d was indivicually escorted to the experimental
room where she was informed about the situation in general followed
by specific instructicns pertaining to each task. Appendix A gives
the full wording of the instructions used. Fach experimental
session took about 15 minutes per child per day.

The subjects were assigned randomly tc one of the testers
and one of the experimental rooms for each testing session. This
systematic change in experimenter and room not only controlled for
any systematic experimenter effect, but also sustained the curiosity
of the subjects anc their cooperation for the tﬁo-month testing
period. The experimenters were kept uninformed about the hypotheses

concerning the differential effect of the treatment conditions.

Treatment Concditions. The experimental design included four indepen-

dent treatment conditions with two subjects randomly assigned to each.
The token positive reinforcement contingency will be referred to as
PR, the token punishment contingency as PU, the reinforcement rule

learning group as RLR, and the punichment rule learning group as RLP.

a) Token Positive Reinforcement: The PR group was set on a continuous

positive reinforcement schedule; that is positive reinforcement in the

form of a token was made contingent upon any occurrence of bhe
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desired nonlittering behavior. The token could be exchanged for
back-up reinforcgrs at the end of each task within each experimental
session. Thus, this program was aimed directly at increasing rate
of anti-litter behavior.

The rationale for usfng a token program was mainly to eliminate
the high intra- and intersubject variability of reinforcers when
used with humans. Baer (1971) and 0'Leary and Drabman (1971) have
argued that the token system, furnishing the possibility of a large
variety of back-up reinforcers, is apt to eliminate the intra- as
well as inter-subject variability of unconditioned as well as con-
ditioned reinforcers with human subjects. In addition, the tokens
can be made .h-immediately contingent upon the desired behavior. The
token allows for an immediate and nondisruptive availability.of the
reinforcer.

To ensure the effectiveness of the token as a reinforcing event
the children were made familiar with the token prior to the experi-
ment. They were shown the back-up reinforcers (which were available
from a little store set up in one corner of the experimental rooms
Whicgbuld be covered and uncovered at will) which were available to
them only via the use of tokens. The following instruction was
used to facilitate understanding of the rclationship between token and
back-up reinforcers, followea by an éctual play-out:

"During the next days we will play different games in which

you will be able to earn tokens. With the earned tokens
you can buy any of the little rewards you can see here.
You can choose whatever you want. One token will buy you

one reward, two tokens two, and soon. It will depend on



the number of tokens how many of the rewards here you can
get.'!
Then the children were handed tokers which they could exchange for

a back-up reinforcer.

b) Token Punishment. The PU Group was exposed to a punishment con=-

tingency almed at reduction of littering behavior.  Punishment was
programmed continuously. The punishment event was defined as the
removal of a token from a pile of tokens on the child's working table.
The removal was contingent upon eaci occurrence of littering while
the child was performing.

At first it was intended to expose the children In the PR and
PU Group to the two contingency programs without telling them whi¢h
behaviors were being consequated. During thc pilot-study difficultles
were encountered, however, in that subjects inquired directly about
the nature of the target behagﬂgnfpgﬁgns could be earned or lost .
In line with arguments in the literature (e.g., Tharp and Wetzel,
1969, p. 99) calling such tactics uneconomical, cumbersome and arti-
ficial at least when dealing with age groups who have a certain verbal
repertoire, it was decided to give the following instruction preceding
the task instruction:

"Before | explain to you the runles of the .-ext game, | have
to tell you something else. When you play the game, you will make
some litter or trash. Now look here, | have a lot of tokens. You
know that you can buy the little things, | have over hers in the
store, with these tokens.'

PR-Group: ‘''Well, you can earn tokens, when you play the next game.
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Every time you put the litter you make in the trashcan

| will give you a token. When the game is over you can

exch;nge them for something you like in the store.'
PU-Group: ‘'Well, before you start the next game | will give you

these tokens‘here. They all belong to you. But you can

loose them during the game. Each time you do not put the

litter in the trashcan, | will take a token away from you.

If vou don't have any left, you cannot exchange them for

something in the store."

c) Rule-Learning: For both rule learning groups, RLR (reinfsrcement

rule learning) and RLP (punishment rule learning) verbal instructiong
only were manipulated. They differed from the verbal instructions
given to the two contingency programs In that the verbalizations here
contained specifications of consequences. The instructions (given at
the start of the littering tasks) were formulated as follows:
""| have just explained to you the game you are going to play
now. . During the game, you will make some trash or litter. Now,
| want you to do with che trash what you are supposed to do with
it. You will put it in the trashcan, that's right."
RLR-Group: "If you do not litter you know very well that your
parents, your teachers, your friends, everybody will
be very proud of you. They will smil? at you, will
llke you and will praise you. Now re&ember, not to
litter during the game."
RLP-Group: '"If you do litter you know very well that everybody,

your teachers, your friends, your parents will punish




you. They will frown upon ycu, scold you and perhaps

even spank you. So, do remember not to litter."

Mzasurement.

2) igghg: Littering can be tested by a multitude of tasks, &s of now,
clearcut taxonomic criteria which would render some tasks more appro-
priate or more valid than others are still lacking. Thus, selection
of littering tasks depends on gross guidelines such as, for example,
the classification given by Cone (1972), who distinguishes between
environmentally protective and destructive behaviors. In Cone's frame-
work littering would fall in the category of environmentally destruct-
ive behaviors, defined as ''those observable organismic changes which
result in the reduced viability of our natural, physical environment"
(Cone, 1972, p. 3).

The main criterion for selecting littering tesks for the present
study was that they contain many cues facllftating littering behavior.
A first set of tasks had to be eliminated.- The pilot study pointed
out several deficienc{es, such as'lack of a final proQuct of interest
to a four-year old, potential similarity between litt;r and nursery-
or home-material often the target of nonlittering training. Thus a
new set of tasks was designed, evaluated and judged as adequate after
yielding consistent high frequency of litterinc behavior and ensuring
the Interest of the children. Five tasks were used: .Weight Balancing,
Decorating, Playplax, Cut-Outs, and Match-Ups. A full description of
the tasks is provided in the Appendix 2. In the case of Weight Bal-

ancing, Playplax, and Match-Ups commercial toys were used, whereby

one part was wrapped in paper or put in envelopes (the latter providing
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the litter). The Decorating task used eommerclal colored paper-dots
which can be stick on all kinds of objects after the backing is peeled
off (the latter presenting the litter). The Cut-Out task simbly used
sheets of paper showlng a certain shape (squére, circle, rectangle,
triangle, etc.) and a dotted iine. The shapes were supposed to get
sorted after the dotted line was cut off (the trimmings ylelded the
litter).

Five tasks had to be completed for first baseline and time-
generalizat!on testing, two of the five tasks for the treat-
hent conditions and second baseline measurement and the remaining
three tasks for cross-situational generalization testing. The lit-
tering tasks were completed by each child during each experimental
session. Each run was given in random order to avold any systematlc
order effects. An effort was made to run all children each day in
order to control for possibi. +*ernal error variance related to
extraneous conditions as described hy Campbell and Stanley (1963).
External factors such as absence of the Fhild because of i1lness,
fleld-trips,fggkasional refusals to cooperate a pasrticular day
interrppysg

LY S

“~w- the usual testing routine.

E) Scoring. The dependent variable was the frequency of littering
responses, operationaily defined as the disposal of llﬁ¥¥3?'2;55¥%er
than in the wastebaskets. All data were recorded by the author and
one tester working with.indlvidual data sheets, watch and counter.
The observaiions were made with the experimenter beling present in
the same room with the child, since she/he alsp was responsible for
the handing ouf and removal of tokens. The author observed from the

observation booth. An attempt was made to restrict experimenter-
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child lnteréctlons to the experimental conditions described above.

To control for experimenter effects four students (three males,
one female) were trainea as experimenters prior to the beginning of
the actual experiment and_after the pilot study. |n order to assess
interrater reliability al] experimenters plus the author recorded the
data on all five tasks during trial testing sesSlons (five sessions,
five subjects). The littering and nonlittering scores obtained for
each child per task per session were compared and the same scores.
were recorded by all four testers and the author, indicating perfect
interrater reliability. |t appeared that the behavioral events,
littering and nonlittering, were defined unambiguously and thus were

easy to score.

Phases; Table | presents the sequence of experimental sessions for
the PR, the PU, the RLR and RLP groups. Each experimental sess!on
consisted of one run through various littering tasks.

g) Baseline 1. The first four experimental sessions were employed
to obtain baseline measﬁrements on littering behavior under normal
conditions for all subjects and for al! five littering tasks.

g) Treatment Immediate. In the fifth session treatment conditions

were introduced. Both token PR and PU groups experienced an Immediate
_aad continuous token reinforcement and token punishmgnt program re-
spectively. The RLR and RLP prog;ams were exposed to the verbal

rules Instructing the subjects about thé proper disposral of trash énd
possible consequences. The first treatment condition extended, on the
average, over three ‘sessions (three subjects experienced four sessions).

g) Basel ine ;} Beginning with session eight, on the average, and
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continuing to session ten, on the average, differential treatments
were withheld and conditions were returned to those prevailing during

baseline 1.

g) Treatment Delayed. In session eleven, on the average, groups were
reintroduced to their respective treatment conditions. With the
beginning of session thirteen, oé the average, the immediate'treat-
ment conditions were switched to delayed conditions. For the groups
PR and PU the switch represented a change from a CRF immediate to a
CRF de]ayed. In both groups the tokens earned or lost during a task
performance were handed out or taken away after the task was completed
(delay of reinforcement). In addition the tokens could not be ex-
changed before the end of the entire experimental session (delay of
exchange). This phase encompassed six sessions, on the average
(ranging from five to eight sessions).

For the RLR and RLP Group this change meant a reduction in
frequency of presenting the verbal Instruc;ibn. Instead of instructing
the child at the start of each task, the rule was given only once at
the start of each experimental session. *

s) Task Generalization. Sessions sixteen, seventeen and eighteen, on

the average, were aimed at assessing aspects of generalization. In
sesslon sixteen, on the average, task generalization was tested by
having all children perform on the three generalization tasks. Here-
tofore thése three tasks had been given only during fhe initial base-
line assessment. Task generalization was assessed. on thé day imﬁedia-
tely following the last day of second treatment.

f) Time and Extended Task Generalization. Sessions seventeen and

eighteen, on the average, were included to provide data on time general-
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ization for the two trained tasks and obsefvations on extended task é
generalization for the three untrained tasks. All subjects were retest-

ed after ten days, on the average, og two consecutive days. Each ses-
sfon contained one of the trained tasks and ﬁne or two of the untrain-

ed tasks. WHich tasks were given in what order on which day to a subject
was decided randomly. The break&own into two sessions was done ﬁéfnly

in order to keep time duration and number of tasks comparable for treat-

ment and generalization conditions.

Data Analysis

In accorq‘with ;he single subject design used in the present
study the data analysis was conducted for each subject separately.

The data analysis was confined to graphical representation and
inspection of the data. It was intended, at first, to apply a time
series analysis described by Gottman, McFall and Barnett (1972).
The time .series analysis, which capitalize§ on the fact of interde-
pendence of measurements over time, seeme&'ideal. The analysis céuld
not be performed, howéver, becausé (a) the number of observations on
a given individual was too small (15 - 20, instead of the required
50 - 75 observations), and (b) the lack of varfability within the data
for each experimental condition.* The latter condition hinders, at
the same time, the possibiiity 'Ofusﬁ-né. other statistical analys#®s
based on the stochastic model.

The individual data analysis compared the subject's littering score

over the different experimental phases (baseline I, treatment immediate,

baseline 1I, treatment delayed and generalization). The littering

* Personal communication with Dr. Gene V. Glass, Laboratory of Educational
Research, University of Colorado.



36

score for each subject was established by frequency count of littering
events over all littering tasks used per session. Because of between
task and day-to-gay fluctuations within subjécts and interindividual
differences, however, the raw frequency scores for littering were
transformed into percentAvalues in order to avoid preexperimental

differences. Table * shows means and standard deviations over all

responses per task within each phase per subject.

Results
The relationship between independent variables (treatment cordi-
tions) and dependent variables.(littering behavior) pertaining to the
individual subject was graphically analyzed. Table 3 and Figures | '
to h*show the individual litte;ing frequencies as percént scores for
each session during each experimental condition.

" Figures 1 to 4 also depict the raw fraquencies for littering plus
nonllttering behaviors across the two tasks used during treatments.
Within each subject there was only uinimal flucfuation in the raw
frequencies. No systematic increasfng or decréasing trend could be
observed over the experimental phases.

Baseline I. Not surprisingly, -- the subject pool was stratified for
littering behavior --, the data indicated high and consistent littering
scores for each subject. Four sessions were held to be sufficient to
demonstrate stable or increasing littering frequencies.

Treatment Immediate. The shift from baseline to treatment contingency

produced discrepant results depending upon the treatment condltion
used. Considering subject | and 2, --experiencing token reinforcement

(PR)--, an immediate drop to zero-littering behavior could be noted
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Footnote om page 36

*The raw frequencies in Figures 1 to L are based on the two tacks
used during training cescions. Therefore, no score is shown for
task generalization and only one combined score for extended task
and time generalization.
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(Figure 1). Within the token punishment condition (PU), subject 3

did not show any behavioral change at all, whereas subject 4 exhibited
a glow, much lesg dramatic behavioral change toward nonlittering be-
havior (Figure 2). Looking at subject 5 and 6 (Figure 3) who were
introduced to the rule reinforcement condition (RLR), the treatment
had no effect. Finally, subject 7 and 8, --exposed to rule punishment
(RLP)-~, displayed discrepant results (Figure 4). Whereas slow but
then complete behavioral control over littering occurred

in subject 7, variability though accompanied by a slow }ncrease
in nonlittering behavior was demonstrated by subject 8.

Due to external time limits treatment conditions could not be
prolonged for subjects showing no change after session eight.
Baseline Il. No reversal was obtained for subjects 1 and 2 (PR;
Figure 1) and subjectl7 (RLP; Figure 4) in the time limits given.

All three subjects had exhibited zero-littering beh§?}§5€ en?.pf£he
first treatment conditions. Subject 4 (PU; Figure 2) reversed com-
pletely to first baseline response frequencies, namely all littering
behavior. Subject 8 (RLP; Figure 4) remained on a variable, unstable
response pattern fluctuating between littering and nonlittering be-
havior. Subject 3 (PU; Figure 2) and subjects 5 and 6 (RLR; Figure

3) continued their baseline rates.

Treatment Delayed. The introduction of the second treatment condition,
In contrast to the first treatment, produced stable behavioral change

to nonlittering behavior in subjects 3 and 4 (PU; Figure 2), subjects

5 and 6 (RLR; Figure 3) and subject 8 (RLP; Figure 4). Subjects | and 2
(PR; Figure 1) and subject 7 (RLP; Figure 4) remained at zero-littering

behavior.
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Generalization

a) Task Generalization. Subjects ! and 2 (PR; Figure 2), and subjects

5 and 6 (RLR; Figure 3) demonstrated a high degree of task geheraliza-
tion. Subjects 3 and 4 (PU; Figure 2) did not generalize at all across
tasks, whereas subjects 7 and 8 (RLP; Figure 4) showed a moderate amount
of task generalization.

2) Time and Extended Task Generalization. Table | and Figures 1 to 4

show two scores per subject, since time generalization (retest on the
two trained tasks) and extended task generalization {retest on the three
untrained tasks) was assessed on two consecutive days. Each subject's
scores on the trained and untrained tasks given on a speciflic day

were pooled, since there was no systematic difference apparent between
the tasks. Thus, after a ten day interval, subjects 1 and42 (PR;

Figure 1), subjects 5 and 6 (RLR; Figure 3) and subjects 7‘and 8

(RLP; Figure 4) demonstrated a high degree .of tigifextended task
generalization. Subject 4 (PU; Figure 2) again showed no generalization
whatsoever, whereas subject 5 (pu; Figute é) exhibited some time and

extended task generalization. ¢
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Discussion

The discussion will focus on three issues: (a) the superiority
. : ’
of the token reinforcement program; (b) the lack of reversal during

second baseljine; and (c) the differential results for generalization.

Control of Littering.

The major point of interest of the present study was the .

ittering
+ .. control of four treatment

degree of effectiveness in
conditions: token positive reipforcement (PR); token punishment or
response cost (PU); rule reinforcement (RLR) amd rule punishment
(RLP). The results clearly confirm and extend findings by Butgess
et al. (1971) and by Geller et al. (1971) that littering behavior can
be modified markedly by reirforcement procedures. Cmnsequéntly, the
present data support part of the first hypothesis, that positive
reinforcement would beimore effective in the acquisition of nonlitter~
ing behavior. The failure of token punishment to establish and
sustain stable and fast behavioral control.over nonlittering is sur-
prising, especially in 1ight of research findings on response cost
(¥azdin, 1972) presenting it as ?Fa yery effective schedule with
adults.

The present results also yield partial support for the second
hypothesis, that rule-learning devices are comparatively ineffect-
ive in promoting control of littering. This is true despite the obser-
ved verbal imitations of the rules by the subjects in the reinforce-
ment group. .The partial success of the punishment rule learning pro-

gram night be due to a carry-over effect from natural settings, where

f.edominately negative rules are used in socializing for nonlittering




behavior. It might also reflect the not%on found in the literature
showing that negative verbal feedback has more effect on learning, in
general, than positive feedback (Hamilton, 1969; Spence, 1966, 1970).
Abparently, positive verbal feedback has less discriminative and
informative value than negative verbal feedback (Warren & Cairns,
1972). |

It is Important to note, thaf the differences in effectiveness
among the four different treatment conditions are washed out, to a
large degree, when the second treatment is introduced after the seco;d
baseline condition. Behavioral control over littering behavior is
-eventually achieved for all subjects. This result.syggests, that dif-
ferent treatments might succeed in changing littering behavior in
-young children, given enough time to show an effect.

Thjs finding, however, does not diminish the fact, that the appli-
cation of reinforcement principles produced superior results with re-
gard to fast and stable acquisition of nonlittéring behavior. The
data, therefore, contradict the often heard opinion that contingency
training is uneconomical, taking too long to aéhieve its effect. Just
the contrary Is suggested by the present data. |t must be added,
however, that the present findings might be restricted in their

generalizabilitx,e.g., to other age groups and/or other settings.

Baseline - Reversal.

The second point of interest relates to the failure to obtain
reversal during second baseline condition (see Figure 1 and 4). The

lack of reversal is not atypical for human and naturalistic research
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(Xazdin and Bootzin, 1972). llevertheless, it céstswddubt on the intern-
al validity of the treatment manipulation'and on the proper choice of
design, ac the absence of reversal prevents gttributing the observed
changes to the change.in contingencies. (Tharp & Wetzel, 1969).

A typical explcnation for nonreversal is that baseline stimulus
conditions &arc not reinctated; th;t other aspects of the envifonment
changes concomitantly with the introuduction of the treatment. With re-
gerd to the present study, however, overt stimulus conditions appeared
to have remained the same (same experimental rooms, same test material,
same testing time, same testers).

A second potentiél confound is attributed to experimenter or
tester behavior, which might vary with presentation and witbdrawal‘
of treatmentf In ﬁhe present study, an attémpt &as made to keep social
interactions between subjécts and testers the same with respect to
quantity and quality of coﬁtéct. Social attention and praise pertain-
ing to the final products of the littering‘tésks were given during
"all experimental sessions and conditions.to all subjects. The system-
atic variation of testers and the fact that they were not informed
about the hypotheses also should have counteracted a systematic
intra~experimenter effect. This conclusion, however, cannot be stated
with absolute certainty, since experiménter variation was based on
relatively few experimental units and no assessment of the actual
experimenﬁers' expectations was conducted either before, during, or

after the experiment.



A thira explanation relates to the poseihility of the develop-
ment of self-reinforcement during treatment conditions. If this is
a viable explanation, it might be argued that the ABAB design is
nov the most adequatc one to use under such circumctances. It might
be more feasible to use a variation of the multiple baseline design,
wiiich would allow the comparison of different subjects along the
experimental treatment continua. This strategy has been rccently
proposed (see Kazdin & Bootzin, 197? and also Risley & ‘Wolf, 1973)

whenever intersession or intertreatment confounds relative to carry-

over and testing or observation effects are a major issue.

Gencraliration Tffect

The third major issue that deserves close attention refers to

“the present findings on generalization. In the framework of a

token custem, —- described by Lindsley (196/) as a prosthetic en-
vironment ——, it seems particularly urgent to program for genera-
lization to other environments. The present study was interested

in stimulus generalization: nonlittering behavior acquired under a
certain situation (task) should {z) transfer to other tasks, and
(b) be maintained over time. The present data on generalization
allow, howevef, only suggestive conclusions due to insufficient ex-
perimental control.

The present data seem to confirm findings by Atthowe and
Krasner (1968) and by O'Leary and Becker (1967) who manipulated
delay of exchange of tokens. Behaviors learned under delayed con-
tingencies are to.resist extinction longer, probabely coming uncder
the control of natu?al reinforcers. loWever, these effects differ
among the treatment groups. The manipulation of immediate vs. delay-

ed contingencies appears not to be the only wvariable rzoponcible

LE



for resistance to cxtinction. Generalization seems to be facilitated
when the behavior is learned under reinforcemaznt as opposed to
punishment conditions. Furthermore, the amount of learning (conplete
and stable nonlittering behavior prior to generalization testing)
appears not to be sufficient to guarantee generalization. Again, it
depends on the conditions under which the behavinr has been acquired.
‘As mentioned already, an evaluation of the differential importance

of the two variables — treatment condition and timing of treatment —
is not possible, cince ail groups experienced the changze from im-
mediate to deiayed treatment.

In hindsight, one could argue that the inclusion of a genera-
;ization assessment after the first B-phase would have been desirable
for the clarification of this issue.

In .summary, the data reported here lend support to the view
that the most common socialization practices relative to littering
and nonlittering behavior (assumed to consist primarily of verbal
rule instructions and punishing events) seem to be less effective
methods in the production, maintenance, and generalization of non-
littering behavior in young children. Preventive as well as corrective
anti-littering strategies, emphasizing verbal rule learning, should
be reprogrammed in reinforcement contingencies, in order to be more
effective.

In the same vein, the present study represents another example
illustrating the usefulness of the deployment of principles derived
from the experimental analysis of behavior for issues of environmen-
tal management. As stated at the outset, environmental management

research has, for the most part, focused on technological control,



and, thereby, neglected the human element in the generation as well
as in the control of man-made waste. It is hoped, that the present
study can contribute to a better understanding not only of the
role of operant principles in the acquisitioﬁ of nonlittering be-
havior, but aiso to a widening of our perspective with regard to man-
environment research.

In addition to exemplifying the applicability and usefulness
of operant principles for the study of littering behavior, the
present study also points to additional research neceded before social
and educational policies (intervention programs) can be formulated
and put into practice. Thus, one final word of caution and a suggest-—
ion for future research seem in order. It is apparent that the extern-
al velidity of the precent findinge needs examination, particularly,
as it relates to generalizsbility across experimenters (socializers),
settings, and such subject-relzted variables as sex and age.
Concequently, a program of research seems desirable that would focus
on aspects of generalization to naturali§tic settings. Topographies
of littering and nonlittering behavior in naturalistio settings, such
as streets, playgrounds, schools, parental homes, should be assessed
and examined as to their operant control by naturalistic reinforcers

and socializers such as peers, parents, and teachers.
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Testing Situation

Introductory Remarks

We are going to play some very fast games today. | am indeed
anxious to see how fast you can play the different games. Before
each game | will explain to you the rules of that game. Once you
have started a game, you cannot ask me any questions any longer.
You are all on your own and you will play as if | were not in the
room with you. Remembe}, try very hard to play very, very fast.

Specific Instructions

Weight Balancing: Here we have a fun game. See the scale here.
It's a very special one, you can hang numbers on each arm and
try to balance it. Now, here is the rule, how you will have

to play this game: You start at this table here, you pick

a bag, tear it up and take out the number as fast as you can.
When you have done this you run to the table over there and

hang the number on one arm of the scale.v Then you run back
here, pick another bag, and so on. Okay. You start, when

| say: Go and play until | say: Stop. Now remember, be fast.

Decorating: See this plain box here. Well, we can make a

very fine gift-box out of it. We can use these paper-dots over
here for decoration. Now, here is the rule of the game: You
start here, take one of the dots, peel off the backing as
~fast as you can. Then you run over here and stick the dot
onto the box. Then you run back, pick ancther dot, peel off

" the backing and run over here and stick It onto the box. |



am really curious how many dots you can stick on the box in
2'. When | say go, you can start and | will say stop after

2'.

Pla la*: Here we have a carton full of squares and rings of
different colors, but they.are all wrapped up. Now, here is
what you will have to do: You pick one of the squares or
rings, unwrap it as fast as possible, run over to the other
table there where you will build something with the squares
and rings. Then you run vack, pick another one, unwrap it
and bring the unwrapped piece over here. Then you run back,
get another one and so on. You start, when | say: Go and

I will tell you stOp/when the game is over. Work ve}y fast

so that you really can build something nice.

Cut-Outs: Well, here we have a lot of sheets of paper. On
each of them is one large shape, either a circle or a square
or a triangle, a;d so on. You also see this dotted l1ine on
the sheet, here. Now the rule is: You pick one sheet, cut
along the dotted line as fast as possible, then you bring
the shape over here. Then you run back, pick another sheet,

etc. Okay. Now try to do as many sheets as possible. You

start, when | say Go and stop when | say Halt.

Match-Ups: Here we have a very interesting game. See the
different pictures here. They all have some edges cut out.
This tells us that there is a missing part. Okay. Well, the

missing parts to these pictures here are all wrapped up and




lying over there on the other téble. The rule is: you
start here, pick éne of the wrapped up card pieces, unwrap
jt as quick as possible, then you bring it over here and try
to fit it to the correct match. Okay. Then you run back,
pick another one, unwrap it and bring it over here and so
on. Remember try to do as many of the match-ups as you
possibly can. \Vhen | say Go you start and you play until

1 tell you to stop.
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Task 1:

Task 2:

Tasks Description

Weight balancing: The child is presented with a scale

(Add a Count Scale by Child Guidanﬁe Toys) which can be
balénced by hanging equa! amounts of number weights on
each arm of the scale. The numbers are packed in brown
bags and placed at a second table, 6 feet apart from the
working table. The task requires the child to start out
by picking one of the bags, opening it, taking out the
number, then going over to the working table and hanging
the number on the scale. Dufing the 2! working time, the
child is given a token whenever she disposes of the bag
in the wastebasket (PR-Group) and is fined a tokeﬁ, when-
ever she discards the bag other than in the wastepasket

(PU-Group) .

Decorating: Each child is presented with an individual
plain box and is told that we want to decorate the box
to make it look like a gift-box. The decor;tion is to be
done with little colored paper dots. The taﬁk reqdires
the child to go to one table, pick a dot, peel off the

backing and then bring it to the other table and stick the

dot onto the box. The child is given 2' during which

time a token is handed to her when she discards the waste
(backing) in the wastebasket (PR-Group) and a token is
taken away whenever she disposes of the waste other than

in the wastebasket (PU~Group).
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Task 3:

Task 4:

Task 5:

61

Playplax: The chiid is shdwn a carton with_playplax
squares and rfngs all wrapped up in paper. The task re-
quires the child to go to the carton, pick a playplax, un-
wrap It and then carry it over to the other table, where
she can start building whatever she wants. Durind the 2'
working time tokens are handed out for each disposal of
the wrapping into the wastebasket (PR-Group) and tokens
are taken away for each disposal of the waste other than

in the wastebasket (PU-Group).

Cut-Outs: The child is led to a table where she finds
seve}al sheets of paper showing one large geometric shape
(circle, square, triangle). Along one side of the sheet
a dotted line Is visible. The task requires the child to
pick one of these sheets, cut along the dotted 1ine and
then bring the piece of paper with the shape on it to the
other table. During 2' tokens are handed out whenever
the waste (trimming) is discarded in the wastebasket
(PR-Group) and tokens are taken away for each disposal of

waste other than in the wastebasket (PU-Group).

Match-UEs: The match-ups consist of two halves, which
when put together represent a specific picture. The
child is shown 10 halves, the match-ups of which are
wrapped in paper and put at the other table. The task

requires the child to pick one of the wrapped up pend-

ants, unwrap it and bring It over to the working table and
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.try to fit it to one of the 10. halves laid out at the

table. Ddring the 2' the child is given a token whenever
she disposes of the waste into the wastebasket (PR-Group)
and is fined a token whenever she discards the waste other

than into the wastebasket (PU-Group).
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